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Recognition of All Four Base Pairs of Duplex I)NA by Triple Helix Formation.
Design of' Pyrimidine Specific Bases.

The novel base 4-(3-benzamido)phenylimidazole was designed, synthesized and
incorporated within a pyrimidine oligonucleotide and shown to recognize
pyrimidine-purine base pairs over purine-pyrimidine base pairs. Such specificity
allows binding by triple helix formation at an 18 base pairs site in simian virus 40
DNA containing all four base pairs at physiologically relevant conditions.
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Recognition of All Four Base Pairs of Duplex DNA
by Triple Helix Formation. Design of Pyrimidine
Specific Bases.

L. C. Griffin, L. L. Kiessling and P. B. Dervan*

Arnold and Mabel Beckman Laboratories of Chemical Synthesis
California Institute of Technology

Pasadena, California 91125

A novel nucleotide equipped with the base, 4-(3-benzamido)phenylimidazole,

was designed, synthesized and incorporated within a pyrimidine oligonucleotide.

This was shown to recognize CG and TA base pairs over GC and AG base pairs. Such

specificity allows binding by triple helix formation at an 18 base pairs site in simian

virus 40 DNA containing all four base pairs at physiologically relevant conditions.
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A5'- TTTTTTTTTTTTTTT -3' 1
5'- TTT TtT TCT TT T TT T-3' 2
5'- TT T TTTTD1 TTTTTTT-T 3
5'- T TTTTTTD2TT TT T T T-3 4
5'- T T TTT T TD 3T TTTTTT-3- 5

5'- 0CC CCC OCCCIA A AAA AAX AA AA A AATT TT T -3
3'- GGGGGGGGGGTTTTTTTTT TTTTTAAAAA-6S

XY = AT, GO, CG, TA
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A5-TTT TTTTCT T TTTTTCT-3- 6
5-TTTG TTrTTCTDTTTTTCT -3' 7
5'- TT T G T T T TCT D2 T T T T TCT -3- 8

5-fTTTG TTTTCTDTTTTTCT -3 9

5'- T T T D1T T TT TT DT T T T T CT -T 10

5-TT TD 3 T TTTCT D2 TTTTTCT -3' 12
5-T TT D 3 TTTTCTD 3T TT TTCT -3' 13

5'-ACCOAT GGACCT GFAAATAAAAGAC AAAAAGACT AAA-3'

Y t t-

SV40 537-554 596 bp
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5'- 7T T T T TD 3T TT TT T T-3 1
5'- 7T T T7 D4 T 7T T T -3' 2
5'- TT T 7T 7TDTT7T T T-3- 3
5'- T TT TT77TD6T TT 7T T T-3 4
5'- T 77 T T T TD7TT T7TT -3- 5
5'- T TTT T TTD8TTTTT T T-3' 6
5'- T T T T TT TDTT T T TT 7-3- 7

5'- CC CC CC CCC CA A AA A AA X A A A A A AAIT TT T T-3'
3'- GGGGGGGGGGTTTTTTTTTTTTTA AA AA 5!

XY = AT, GC, CG, TA ll
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